**To the Editor:**

The article on hazardous drinking and depression by Park et al. ([@B1]) was quite interesting and informative. The finding of severe symptoms and greater burden of illness in persons with depression and comorbid problematic drinking reinforces current understanding of this common form of heterotypic comorbidity. The co-occurrence of mental health problems with hazardous drinking in this study raises important questions about the etiology of mental and substance use disorders ([@B2]). The etiology of these comorbid disorders is most likely multi-factorial involving interactions between biological (genetic), psychological and social factors (for example, childhood abuse, trauma, poverty, lack of social capital). Genetic epidemiological studies suggest that alcohol dependence and depression are not transmitted independently, but the genetic and specific environmental sources of liability to major depression overlap with those underlying alcohol dependence ([@B3]). Several explanations have been suggested for the occurrence of mental health problems among alcohol users. An important one is the \"shared vulnerability model\" that posits that there are underlying genetic or other general susceptibility traits that contribute to both alcohol use and observed psychological or behavioural disturbances ([@B4]). Another possibility is that some psychiatric disturbances might prompt or increase alcohol consumption. For example, individuals with depressed moods might use alcoholic beverages to self-medicate in 2008 ([@B5]). In addition, the social acceptability and availability of alcohol may contribute to the consumption of hazardous quantities. This is more so in many societies where binge drinking is a recognized part of social events and religious ceremonies. In the context of serious mental illnesses like depression, the possibility of hazardous drinking may be increased further by impaired judgment.

Park et al. ([@B1]) also observed that \'cross-cultural differences can contribute to the under-diagnosis of depressive disorder and close relationship between hazardous drinking and suicidal ideation in Korea\'. This is more so in societies where mental illness is heavily stigmatized and suicidality is not often expressed publicly. In view of this, the authors could have provided more information on the drinking patterns in Korea since drinking patterns have been consistently reported to vary by culture and geographical locations ([@B6]). For instance, alcohol is rarely consumed on a daily basis in Mexico, rather its use is usually linked with special occasions including weekends, festivities and paydays during which large amounts are consumed. This drinking pattern contrasts with findings in some parts of Europe for example, France and Portugal where drinking is well integrated into everyday activities ([@B7]).

Clearly, the relationship between alcohol use and depression has been confounded by genetic, personality and environmental factors that will continue to require additional research and attention. Nevertheless, the article provides some evidence for integrating screening for alcohol related problems during mental health assessments. There may also be a need for community based interventions focused on changing societal attitude to mental illness in order to improve social support available for persons with depression and/or problematic drinking ([@B8]). Better understanding and management of comorbid mental conditions may potentially reduce morbidity and mortality in persons with mental disorders.
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We greatly appreciate your comments on our article in *J Korean Med Sci* ([@B1]). Our article has briefly discussed the etiology of co-occurrence of alcohol abuse and depression, because of the emphasis on clinical characterization of depressed patients with hazardous drinking behavior. Your comments give us a chance to enlighten the value of our findings.

Based on the relatively high co-occurrence rate (51.0%) of hazardous drinking among patients with depressive disorders in our findings, we speculate that socio-cultural factors can significantly influence this comorbidity in Korea. Among Korean men, heavy alcohol consumption has been permitted and encouraged in specific social circumstances ([@B2], [@B3]); this trend has contributed to the greater prevalence of alcohol dependence among men in Korea than in the United States ([@B4]). Although women were not allowed to drink according to traditional Korean culture (mainly, Confucianism), modern women begin drinking at a young age and acculturation has increased the use of alcohol among women ([@B5]). Thus, the relatively high co-occurrence of hazardous drinking and depressive disorders in our article could be attributed to the gender bias in alcohol consumption in Korea.

Using a simple regression model, a significant linear pattern was fitted to the relationship curve between severity of depression and alcohol consumption among men ([Fig. 1A](#F1){ref-type="fig"}; R^2^=0.060, β=0.396, *P*=0.003). Conversely, among women ([Fig. 1B](#F1){ref-type="fig"}), no significant relationship was evident (R^2^=0.002, β=0.054, *P*= 0.510). This gender difference in the pattern is consistent with previous findings ([@B6]). However, non-linear (U- and J-) shape patterns have been reported for the relationship among specific Korean populations, including men and the elderly (both gender), respectively ([@B6], [@B7]). Lack of an inverse association between moderate depression and alcohol consumption can be attributed to many factors including differences among the study subjects; of these factors, religion and its correlates can be considered as one of the factors modulating the relationship. Park et al. ([@B8]) reported the interesting finding that spiritual value is directly proportional to the presence of depressive disorders and inversely proportional to presence of alcohol use disorders. Using the binary logistic regression model in additional analyses of our findings ([Table 1](#T1){ref-type="table"}), the type of religion showed no significant association with the presence of hazardous drinking. Conversely, using the analysis of covariance (ANCOVA) and Turkey\'s post-hoc test, Catholics were shown to have significantly less severe depression than atheists and persons of other religions (F=2.747, *P*=0.043).

In conclusion, with shared vulnerability and self-medication, socio-cultural factors could influence the co-occurrence of hazardous drinking and depressive disorders in our findings. Additional analyses could further support the significant linear relationship between severity of depression and alcohol consumption among men. These findings may be attributed to religious and other cultural factors. However, the factors influencing the relationship between hazardous drinking and depressive disorders should be investigated in future studies.

![Relationship between scores on the HAMD (horizontal axis) and AUDIT (vertical axis). AUDIT, Alcohol Use Disorder Identification Test; HAMD, Hamilton Depression Rating Scale. (**A**) Men (n = 151), (**B**) Women (n = 251).](jkms-30-829-g001){#F1}

###### Potential impact of type of religion on depressive severity and presence of hazardous drinking
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  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                Total sample\     Type of religion   Statistical coefficient^\*^   Adjusted *P* value^\*^                                   
                                (n=402)                                                                                                                     
  ----------------------------- ----------------- ------------------ ----------------------------- ------------------------ ------------ ------------------ -----------------
  HAMD, mean (SD)               19.4 (6.0)        20.5 (5.5)         18.6 (5.2)                    17.7 (6.1)               19.6 (6.3)   F=2.747\           *P*=0.043^†^
                                                                                                                                         (a=b=d\>c)^†^      

  Hazardous drinking, No. (%)   205 (50.1)        40 (48.8)          32 (46.4)                     27 (55.1)                105 (53.8)   ^a^aOR, 1.047^†^   ^a^*P*=0.965^‡^

  ^b^aOR, 0.829^‡^              ^b^*P*=0.510^‡^                                                                                                             

  ^c^aOR, 1.233^‡^              ^c^*P*=0.521^‡^                                                                                                             
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^\*^Adjusted for the effects of age and sex; ^†^Analysis of covariance (ANCOVA) and Turkey\'s post-hoc; ^‡^Binary logistic regression model, using atheist as the reference category. ^a^Buddhist; ^b^Protestant; ^c^Catholic; ^d^Atheist. HAMD, Hamilton Depression Rating Scale; SD, standard deviation.
